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1
ENDOSCOPIC APPARATUS HAVING AN
OUTER RAIL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application Ser. No. 60/921,386, filed on Apr. 2, 2007,
entitled “ENDOSCOPIC APPARATUS HAVING AN
OUTER RAIL,” the entire contents of which are incorporated
herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to endoscopic apparatus hav-
ing outer rail guide systems.

Endoscopic devices have been commonly used for various
procedures, typically in the abdominal area. Endoscopy is the
examination and inspection of the interior of body organs,
joints or cavities through an endoscope. Endoscopy allows
physicians to peer through the body’s passageways. An endo-
scopic procedure may be used to diagnose various conditions
by close examination of internal organ and body structures
and may also guide therapy and repair, such as the removal of
torn cartilage from the bearing surfaces of a joint. A biopsy, a
procedure involving tissue sampling for pathologic testing,
may also be performed under endoscopic guidance. For
example, endoscopic procedures include the following
known procedures: gastroscopy, sigmoidoscopy and colonos-
copy, esophago gastro duodenoscopy (EGD), endoscopic ret-
rograde cholangiopancreatography (ERCP), and bronchos-
copy.

An endoscope typically includes at least one separate port
or working channel. Such port(s) may be used to introduce
endoscopic instruments such as catheters, forceps, scissors,
brushes, snares or baskets for tissue excision, sampling, or
other diagnostic and therapeutic work. The inner diameter of
such working channels or ports may vary based on the instru-
ments used during an endoscopic procedure, affecting the
overall outer diameter size of the insertion tube of the endo-
scope. The differences in diameter typically affect the result-
ing size of the outer diameter of the endoscope. Moreover, as
clinicians may use a number of various sized medical devices
during an endoscopic procedure, they face challenges in
maintaining wire guide position in certain anatomy, e.g.,
within the biliary tree, while executing an endoscopic proce-
dure.

Thus, it is desirable to provide an improved endoscope
apparatus that allows a clinician the ability to use various
sizes of medical devices with one endoscope while maintain-
ing longitudinal positioning within a patient’s gastrointesti-
nal anatomy.

BRIEF SUMMARY OF THE INVENTION

The present invention generally provides an outer rail
endoscopic apparatus including an outer rail guide system
that allows a clinician the ability to use various sizes of
medical devices with one endoscope while maintaining lon-
gitudinal positioning within a patient’s gastrointestinal
anatomy.

In one embodiment, the present invention provides an
endoscope apparatus for endoscopic treatment. The appara-
tus comprises an endoscopic insertion tube comprising an
outer surface including an outer rail formed longitudinally
thereon and extending along a portion of the insertion tube.
The outer rail has a predetermined shape. The insertion tube
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comprises an inner channel formed therethrough. An endo-
scope apparatus for endoscopic treatment is disclosed. The
apparatus comprises an endoscopic insertion tube without a
working channel and an outer surface including at least one
outer rail formed longitudinally thereon and extending along
a portion of the insertion tube. The outer rail has a first
predetermined shape. At least one medical device includes an
outer wall having at least one mounting unit formed thereon
along a portion of the length of the outer wall. The mounting
unit has a second predetermined shape cooperable with the
first predetermined shape. The second predetermined shape is
formed to complement and slidably cooperate with the first
predetermined shape of the outer rail for slidably attaching
the medical device thereto.

In another embodiment, the present invention provides an
endoscopic apparatus having an outer rail system for endo-
scopic treatment. The apparatus comprises the endoscopic
apparatus and at least one medical device including an outer
wall having at least one mounting unit formed thereon along
the length of the outer wall. The mounting unit is configured
to slidably mate with the outer rail of the insertion tube for
attaching the medical device thereto.

In yet another example, the present invention provides a
method of using an endoscopic apparatus having an outer rail
system for endoscopic treatment. The method comprises
introducing the endoscopic apparatus in the gastrointestinal
tract of a patient to an interventional location therein. The
method further comprises maintaining position of the appa-
ratus at the interventional location and introducing the medi-
cal device through the proximal end of the insertion tube. The
method further comprises advancing the medical device
beyond the distal end of the insertion tube for enhanced
endoscopic treatment.

Further objects, features, and advantages of the present
invention will become apparent from consideration of the
following description and the appended claims when taken in
connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is an elevated view of an outer rail endoscopic
apparatus in accordance with one embodiment of the present
invention;

FIG. 1B is a side view of the insertion tube of the apparatus
of FIG. 1A;

FIG. 1C is a partial view of the insertion tube of the endo-
scopic apparatus of FIG. 1A;

FIG. 1D is a perspective view of a medical device that
cooperates with the insertion tube of the endoscopic appara-
tus of FIG. 1A;

FIG. 2 is a partial exploded view of the apparatus of FIG.
1A;

FIG. 3A is an end view of the apparatus of FIG. 1A;

FIG. 3B is a cross-sectional view of the apparatus of 1A
taken along line 3B-3B;

FIG. 3C is a cross-sectional view of the apparatus of 1A
taken along line 3C-3C;

FIG. 3D is a cross-sectional view of the apparatus of 1A
taken along line 3D-3D;

FIG. 4 is a partial view of the apparatus of FIG. 1A;

FIG. 5 is an end view of the apparatus of FIG. 4;

FIG. 6 is an end view of the apparatus in accordance with
another embodiment of the present invention;

FIG. 7 is an end view of an apparatus in accordance with
yet another embodiment of the present invention; and
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FIG. 8 is a flow chart of one method of using the endo-
scopic apparatus of FIG. 1 in accordance with one example of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention generally provides an outer rail
endoscopic apparatus that allows a clinician the ability to use
various sizes of medical devices with one endoscope while
maintaining longitudinal positioning within a patient’s gas-
trointestinal anatomy. This feature also allows for a smaller or
relatively reduced diametric size of the insertion tube. The
reduced diameter of the insertion tube allows the clinician to
be able to more easily perform an endoscopic treatment
within a patient’s anatomy (e.g., within the biliary duct) that
otherwise would not be possible or would be a relatively high
risk procedure. Each of the embodiments of the present inven-
tion comprises an insertion tube having an outer surface with
an outer rail. Each outer rail is configured to cooperate with a
mounting unit formed on a medical device (e.g., a wire guide
or catheter) to be used during the endoscopic treatment. The
medical device is slidably attachable to the side of the inser-
tion tube at its proximal end and is distally advanced beyond
the distal end of the insertion tube. This aspect allows
enhanced positioning and treatment in areas of the anatomy
otherwise unobtainable. Additionally, scope repairs would be
reduced as the scope would not have to be sent out for repairs
to the accessory channel.

FIG. 1A illustrates an endoscopic apparatus 10 having an
outer rail system for enhanced endoscopic treatment in accor-
dance with one embodiment of the present invention. As
shown, the endoscopic apparatus 10 comprises a flexible
insertion tube 12 and a control system 13 in communication
with the insertion tube 12. As shown in FIGS. 1A and 1B, the
flexible insertion tube 12 comprises an outer surface 14
including at least one outer rail 20 formed thereon. Preferably,
the outer rail 20 comprises a first predetermined portion or
shape 22 (discussed in greater detail below) to accommodate
a complementary shape for attaching a medical device 24
thereto. In this embodiment, the outer rail 20 is formed on the
outer surface 14 along the length of the insertion tube 12.

The outer rail 20 is formed on the outer surface 14 of the
insertion tube 12 and replaces a conventional endoscopic
working channel typically formed through the insertion tube
12 of an endoscope, thereby defining a smaller or reduced
diametric size of the insertion tube 12. The outer rail 20 is
configured to allow a medical device 24, e.g., a wire guide, to
be slidably interlocked therewith and advanced relative to the
insertion tube 12. The first predetermined shape 22 of the
outer rail 20 may take on any suitable shape that allows a
complementary or cooperating shape to be able to slide
through and lock itself thereon. For example, as shown in
FIGS. 2-5, the outer rail 20 of the insertion tube 12 is an
interlocking rack that is configured to interlock with a
complementing or cooperating shape formed along the length
of' a medical device 24, e.g., a wire guide or catheter. The
medical device 24 may be distally advanced beyond the distal
end of the insertion tube 12 to reach areas of an anatomy
otherwise unobtainable by a conventional endoscope.

As mentioned above, the outer rail 20 replaces a conven-
tional endoscopic working channel typically formed through
the insertion tube 12. As shown, the insertion tube 12 does not
have a conventional endoscopic working channel. Rather, the
insertion tube 12 comprises at least one inner channel in
which endoscopic components are disposed, defining a
reduced outer diameter occupied by the insertion tube 12. In
this embodiment, the endoscopic components vary depend-
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ing on the purpose of use for the endoscope. For example, the
apparatus 10 includes any number of inner channels. In this
embodiment, there are three inner channels shown in FIGS.
1A-5. As shown, an illumination channel 32 is formed
through the insertion tube 12 through which a fiberoptic cable
is inserted for the transmission of light from a light source.
Moreover, a viewing channel 34 can also be provided with a
fiberoptic cable for viewing purposes and a fluid channel 36
can be provided for application of suction at the surgical site.
In another example, the inner channel may be a fluid channel,
a light channel, and a camera channel formed through the
insertion tube to allow for fluid, light, and a camera, respec-
tively therethrough.

The endoscopic apparatus 10 shown in FIG. 1A further
comprises a control system 13 in mechanical and fluid com-
munication with the insertion tube 12. The control system 13
is configured to control at least one of the endoscopic com-
ponents. It is to be understood that any other suitable endo-
scopic operating control system 13 may be used with the
insertion tube 12 described above without falling beyond the
scope or spirit of the present invention. In one embodiment,
the control system 13 includes an auxiliary port portion 123
having a proximal opening 124. The fluid channel 36 extends
into the auxiliary port 123 by way of a fluid channel extension
119a. Each of the channels preferably opens at the distal or
insertion end 113 of the flexible section 12 of the endoscopic
apparatus 10.

The control system 13 of the endoscopic apparatus 10
shown in FIG. 1A can be of many different types so long as it
is in fluid and mechanical communication with the inner
channels formed through the insertion tube 12 of the endo-
scopic apparatus 10. While most of the working components
of these control systems 13 are similar, each may have a
different configuration without falling beyond the scope or
spirit of the present invention. For example, the proximal
opening and the auxiliary port may differ amongst each other.
Each of these specifically identified control systems, and
other commercially available endoscopes, utilize different
sealing members (not shown) at the proximal opening of the
auxiliary port. It is understood that the various aspects of the
present invention accommodate the secure attachment to
various configurations and dimensions of a variety of endo-
scopes.

As shown, the endoscopic apparatus 10 further comprises
at least one medical device 24 having an outer wall 42 com-
prising at least one mounting unit 44 formed thereon along the
length of the outer wall 42. In this embodiment, the mounting
unit 44 is configured to slidably mate with the outer rail 20 of
the insertion tube 12 for slidably attaching the medical device
24 thereto. Preferably, the mounting unit 44 has a second
predetermined portion or shape 46 cooperable with the first
predetermined shape 22. The second predetermined shape 46
is formed to complement and slidably cooperate with the first
predetermined shape 22 of the outer rail 20 for slidably
attaching the medical device thereto.

In this example, this is accomplished by having the second
predetermined shape 46 take on a complementing shape rela-
tive to the first predetermined shape 22. As shown in FIGS.
2-5, the medical device 24 slidably interlocks with the inser-
tion tube 12 due to the cooperating relationship between the
outer rail 20 and the mounting unit 44.

In this example, the outer rail 20 is configured to proxi-
mally taper or distally flare longitudinally along the outer
surface 14 of the insertion tube 12 to receive the mounting
unit 44. As shown in FIGS. 1A, 2, and 3A-D, the mounting
unit 44 is slidably received by the outer rail 20 at a proximal
portion ofthe insertion tube 12. The mounting unit 44 extends
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distally along the insertion tube 12. Although not necessarily,
the mounting unit 44 may extend to the distal end of the
insertion tube 12 or may end proximal thereto (see FIGS.
1B-D). Moreover, in this embodiment, the mounting unit 44
extends proximally to a hub 45 through which other devices
may be introduced through the endoscope.

As shown in FIG. 1C, in one example, each of the outer
rails 20 is formed longitudinally along the outer surface 14 of
the insertion tube 12. Preferably, each of the outer rails 20
extends distally onthe outer surface 14 to the distal end 113 of
the insertion tube 12. In this embodiment, the outer rail 20 is
formed with increased prominence distally along the outer
surface, having an increased area or depth between each
adjacent outer rail 20 at the distal end 113. This allows the
mounting unit 44 (see FIG. 1D) to slidably cooperate with the
outer surface 14 and attach the medical device 24 to the
insertion tube 12.

It is to be understood that each of the outer rails 20 and
mounting units 44 may take on any suitable shape. This is
possible so long as each outer rail 20 and its corresponding
mounting unit 44 are configured to complement each other
such that when engaged with each other in a slidably coop-
erating relationship, the two units are slidably interlocked
with each other. Furthermore, depending on the number of
outer rails 20 formed on the insertion tube 12, the same
number of medical devices 40 may be used with the insertion
tube 12 during an endoscopic procedure.

In this embodiment, the insertion tube 12 comprises a
proximal end 111 and a distal end 113. Preferably, each outer
rail 20 is formed on the insertion tube 12 from the proximal
end 111 to the distal end 113 so that the medical device 24
may be slidably introduced at the proximal end 111 and
advanced beyond the distal end 113. This may be accom-
plished by any suitable manner, e.g., by having a tapered
formation of the first predetermined shape 22 near the proxi-
mal end of the insertion tube 12. The medical device may then
be introduced and advanced at the tapered formation to slid-
ably engage the insertion tube 12. In use, e.g., a catheter, may
be advanced to a location beyond the distal end of the inser-
tion tube 12 to a stricture within the anatomy otherwise unob-
tainable with the outer diameter size of a conventional endo-
scope.

It is to be noted that the outer rail formed on the insertion
tube may simply be one outer rail or a plurality thereof. In the
embodiment shown in FIGS. 1a-5, the insertion tube com-
prises one outer rail formed along the length of the insertion
tube. However, the embodiment provided in FIG. 6 includes
four outer rails 220. As shown, the insertion tube 212 com-
prises four outer rails 220 having first predetermined shapes
radially formed about the outer surface of the insertion tube.
In this embodiment, each of the outer rails 220 has a first
predetermined shape that is the same as the others. As shown,
the apparatus comprises an illumination channel 216 through
which a fiberoptic cable is inserted for the transmission of
light from a light source. Moreover, the apparatus comprises
a viewing channel 217 having a fiberoptic cable for viewing
purposes and a third channel 218 for application of fluid or
suction at the surgical site. A corresponding mounting unit
having a second predetermined shape of a medical device (not
shown) may be used to slidably attach to the outer rail in the
similar manner as described above. Thus, a series of acces-
sory channels would be able to engage the outer rail. This
would allow the user flexibility during the procedure because
the channel could be interchanged or swapped as desired.

The embodiment provided in FIG. 7 includes two outer
rails 320 formed on the insertion tube 312, each of which
having a first predetermined shape that is the same as the
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other. A corresponding mounting unit has a second predeter-
mined shape that may be used to slidably attach to the outer
rail in the similar manner as described above. Thus, a series of
accessory channels would be able to engage the outer rail.
This would allow the user flexibility during the procedure
because the channel could be interchanged or swapped as
desired. In this embodiment, the apparatus also includes inner
channels similar to the inner channels mentioned above.

FIG. 8 illustrates a flow chart of one method 410 of using
the endoscopic apparatus discussed above having an outer rail
system for endoscopic treatment. As shown, the method com-
prises introducing the endoscopic apparatus in the gas-
trointestinal tract of a patient to an interventional location
therein in box 412 and maintaining position of the apparatus
at the interventional location in box 414. The method 410
further includes introducing a medical device through the
proximal end of the insertion tube. The mounting unit is
configured to slidably mate with the outer rail of the insertion
tube for attaching a medical device thereto. In this example,
this may be accomplished by having the outer rail formed on
the outer surface at a proximal portion of the insertion tube.
The outer rail may be formed to proximally taper or distally
flare to receive the mounting unit which may be slidably
attached therewith. The mounting unit may extend proxi-
mally from the insertion tube to a port through which a medi-
cal device may be disposed for introduction thereof into the
patient.

The method 410 further comprises advancing the medical
device beyond the distal end of the insertion tube for
enhanced endoscopic treatment that allows a clinician the
ability to use various sizes of medical devices with one endo-
scope while maintaining longitudinal positioning within a
patient’s gastrointestinal anatomy in box 416.

The medical device is preferably provided separately from
the endoscopic apparatus with the outer rail(s) already
formed along the outer surface of the insertion tube. At a
desired time during the use of the flexible insertion tube, the
medical device can be slidably engaged along the length of
the outer surface of the insertion tube. The medical device
may be introduced at the proximal end thereof and then may
be slidably advanced beyond the distal end of the insertion
tube to a desired location within the anatomy of a patient.
Additionally, scope repairs would be reduced as the scope
would not have to be sent out for repairs to the accessory
channel.

While the present invention has been described in terms of
preferred embodiments, it will be understood, of course, that
the invention is not limited thereto since modifications may
be made to those skilled in the art, particularly in light of the
foregoing teachings.

The invention claimed is:

1. An endoscope apparatus for endoscopic treatment, the
apparatus comprising:

an endoscopic insertion tube having a proximal end and

extending to a distal end, the endoscopic insertion tube
having at least one illumination channel and at least one
viewing channel and not having a working channel
capable of introducing an endoscopic instrument there-
through, and comprising an outer surface formed into at
least one outer rail having an outer rail length, the outer
rail formed longitudinally and extending from a proxi-
mal portion of the insertion tube to the distal end of the
insertion tube, the outer rail having a first predetermined
shape;

at least one medical device including an outer wall having

at least one mounting unit formed thereon along a por-
tion of a length of the outer wall, the mounting unit
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having a second predetermined shape cooperable with
the first predetermined shape; the second predetermined
shape formed to complement and slidably cooperate
with the first predetermined shape of the outer rail for
slidably attaching the medical device thereto; and

wherein each outer rail is formed with increased promi-
nence along the outer rail length from the proximal
portion to the distal end, a diameter of the at least one
outer rail comprising the outer surface of the endoscopic
insertion tube proximally and gradually decreasing lon-
gitudinally to receive the mounting unit.
2. The apparatus of claim 1 wherein the at least one outer
rail comprises first and second outer rails formed on the outer
surface.
3. The apparatus of claim 2 wherein the at least one medical
device comprises first and second medical devices, each hav-
ing mounting units formed thereon and configured to mate
with one of the first and second outer rails.
4. The apparatus of claim 1 wherein the insertion tube
comprises a proximal end and a distal end, the at least one
outer rail being formed on the insertion tube from the proxi-
mal end to the distal end so that the medical device may be
slidably introduced at the proximal end and advanced beyond
the distal end.
5. The apparatus of claim 1 wherein the first predetermined
shape has two grooves, the second predetermined shape being
cooperable with the two grooves of the first predetermined
shape.
6. The apparatus of claim 1 wherein the at least one mount-
ing unit proximally tapers longitudinally along the outer wall
of the at least one medical device to engage the outer rail.
7. The apparatus of claim 3 wherein the at least one mount-
ing unit proximally tapers longitudinally along the outer wall
of the at least one medical device to engage the outer rail.
8. The apparatus of claim 4 wherein the at least one mount-
ing unit proximally tapers longitudinally along the outer wall
of the at least one medical device to engage the outer rail.
9. An endoscope apparatus for endoscopic treatment, the
apparatus comprising:
an endoscopic insertion tube having at least one illumina-
tion channel and at least one viewing channel and not
having a working channel capable of introducing an
endoscopic instrument therethrough, and comprising an
outer surface formed into at least one outer rail, the outer
rail formed longitudinally thereon and extending along a
portion of the insertion tube, the outer rail having a first
predetermined shape;
at least one medical device having a proximal end and
extending to a distal end, the medical device having
including an outer wall having at least one mounting unit
having a mounting unit length formed thereon and
extending from a proximal portion of the outer wall to
the distal end of the medical device, the mounting unit
having a second predetermined shape cooperable with
the first predetermined shape; the second predetermined
shape formed to complement and slidably cooperate
with the first predetermined shape of the outer rail for
slidably attaching the medical device thereto; and

wherein each mounting unit is formed with increased
prominence from the proximal portion to the distal end,
a diameter of the at least one mounting unit proximally
and gradually decreasing longitudinally along the outer
wall of the at least one medical device to engage the
outer rail.

10. The apparatus of claim 9 wherein the at least one outer
rail comprises first and second outer rails formed on the outer
surface.
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11. The apparatus of claim 10 wherein the at least one
medical device comprises first and second medical devices,
each having mounting units formed thereon and configured to
mate with one of the first and second outer rails.
12. The apparatus of claim 9 wherein the insertion tube
comprises a proximal end and a distal end, the at least one
outer rail being formed on the insertion tube from the proxi-
mal end to the distal end so that the medical device may be
slidably introduced at the proximal end and advanced beyond
the distal end.
13. The apparatus of claim 9 wherein the first predeter-
mined shape has two grooves, the second predetermined
shape being cooperable with the two grooves of the first
predetermined shape.
14. The apparatus of claim 9 wherein the at least one outer
rail proximally tapers longitudinally along the outer surface
of the insertion tube to receive the mounting unit.
15. The apparatus of claim 11 wherein the at least one outer
rail proximally tapers longitudinally along the outer surface
of the insertion tube to receive the mounting unit.
16. The apparatus of claim 12 wherein the at least one outer
rail proximally tapers longitudinally along the outer surface
of the insertion tube to receive the mounting unit.
17. An endoscope apparatus for endoscopic treatment, the
apparatus comprising:
an endoscopic insertion tube having at least one illumina-
tion channel and at least one viewing channel and not
having a working channel capable of introducing an
endoscopic instrument therethrough, and comprising an
outer surface formed into a plurality of outer rails, the
plurality of outer rails formed longitudinally and extend-
ing along a portion of the insertion tube, the plurality of
outer rails having a first predetermined shape;
at least one medical device including an outer wall having
at least one mounting unit formed thereon along a por-
tion of a length of the outer wall, the mounting unit
having a second predetermined shape cooperable with
the first predetermined shape; the second predetermined
shape formed to complement and slidably cooperate
with the first predetermined shape of the outer rail for
slidably attaching the medical device thereto; and

wherein the first predetermined shape has at least two
grooves, each groove being located between two adja-
cent outer rails, the second predetermined shape being
cooperable with the at least two grooves of the first
predetermined shape, each outer rail being formed with
increased prominence distally, a diameter of the at least
one outer rail comprising the outer surface of the endo-
scopic insertion tube proximally and gradually decreas-
ing longitudinally to receive the mounting unit, the
mounting unit having at least one element which makes
direct contact with two adjacent outer rails when the
endoscopic insertion tube and the medical device are in
slidable connection.

18. The apparatus of claim 17 wherein the plurality of outer
rails comprises first and second outer rails formed on the outer
surface.

19. The apparatus of claim 17 wherein the insertion tube
comprises a proximal end and a distal end, the at least one
outer rail being formed on the insertion tube from the proxi-
mal end to the distal end so that the medical device may be
slidably introduced at the proximal end and advanced beyond
the distal end.



